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Photosynthetic Characteristics of Cut Roses under Greenhouse 
Condition in the Middle of Yunnan Province 
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LI Shu-Fa , ZHANG Hao , TANG Kai-Xue , WANG Qi-Gang , WANG Zhong-You 
(1 Flower Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205 , China; 


2 Faculty of Landscape and Horticulture, Yunnan Agricultural University, Kunming 650201, China) 


Abstract: Rosa hybrida is not only a famous traditional flower in China, but also one of the most key cut-flowers, playing 
an important role in the flower production and trade in the world . To develop the cultivation strategy of high yield and qual- 
ity for cut-flower rose in the middle of Yunnan province, the photosynthetic characteristics and chlorophyll content of three 
cultivars (Black Magic, Virdi and Pareo) was studied under greenhouse condition . In any season and any developmental 
stage, the photosynthetic rates of three cultivars showed significant depression at midday . The maximal photosynthetic rates 
were observed between 10: 00 - 11: 00 in the morning . The middle leaves of rose canopy have the highest photosynthetic 
capacity, followed by the upper leaves and lower leaves; while the changes in chlorophyll content with leaf position exhibit- 
ed the order middle leaves > lower leaves > upper leaves . The midday depression in photosynthetic rates of cut-flower rose 
in the middle of Yunnan province was correlated to the high temperature in the greenhouse, and while the change in photo- 
synthetic rates with leaf position is correlated with light environment, chlorophyll content, and leaf age . The cultivation 
strategy for cut- flower rose in the middle of Yunnan province is discussed . 


Key words: Cut-flower rose; Greenhouse; Photosynthesis; Chlorophyll content; Cultivation strategy 
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Fig .2 Variation in photosynthetic rate of three rose 


varieties in different growth periods 
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Table 1 Chlorophyll content of three rose varieties 


in different leaf positions (ug/g) 








ah Black magic Pareo Virdi 
Leaf position 








upper leaf 44.961 3.43 46.7742.93 46.734 4.29 
middle leaf 55.18+7.01 52.5246.54 52.38 5.06 
53.49+ 6.64 52.2346.36 49.99+ 7.04 





























lower leaf 








OO ¡OO +0 [ 















































(mean+ SD)[] The value is mean+ SD 








3 010 
3.1 DODO DO OD 0000000 
DODBO BD OOO Do Do ooo e 
H s Be 00. BEL0s 
a 818 dre 0004 1000 0458 En. 40 
HO, 200.7 HH 000, 00000000 
Ea EEEE er Eco Erro 
EEO E Es EE Oo 00 
EEH ERE EE DO E ESEE EH 


id upper leaf == Black magic 
T se Faren 

10 =* Virdi 

x 





middle leaf 





Pa umalma) 


lower leaf 





Å K 10 12 14 lē I8 20 
Hour of day ih} 








03 300000000001 


Fig .3 Variation in photosynthetic rate of three rose 
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Table 2 Chlorophyll content of three rose varieties 








in different growth periods (ug/g) 
000 
Growth period 
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52.244 3.7 51.1543.91 52.074 2.38 





Black magic Pareo Virdi 








| picking time 




















[] flowering time 



































00 +00 O Gmean=SD)[] The value is meant SD 





Eb en a 810,11 
Be EERE, 2G ED BIEL E Escher i 
HOHUU ceo po)00 000 (00000 
MADE 04-00002008-0 
0 UUUOUUUO RBPHOUUUOO HN 
Do0000)>)30000000 OL , 2002; 
Zhang [] , 2005030 00000000000 
EA ae O AN AA AE 
OU" 00800000, 0000000000 


1D 0000:  Bg 000 0000000000000 103 


DOdODOOD DO OD 00000, 00006 
BP A EA BE +40. AU Eds dl 
0>). O00 0000D 40° 0 O O (2002) OO 
000, BODOD O DDD ODO 00006 
1123, HOOD ato 
DOAODOD DO ODO DO DO 0000006 
044414000004: 00:04 441008 
0040040040000 0 000 00. (Fiella 
11995: 100040 Ee ED 844.048 8 
DODODODODODODO,) UD Rubisco [] 
00. a atada Es 1-00 0 00040413 
(Law and Crafts-Brandner, 1999; Haldimam and 
Feller, 2004900000, 3000000000 
MEH- u asu Es 0 Ea 10d TE 
DOdOOD DD OO DO DO DOD 00000006 
AA AA A A AAA 
DOdOO DD OOO DO DO 0000006 
tn a at Haas 
UUUOUUUUUUUUUUUUUUUOUOD 
(QU O , 2002)[] 
3.2 MUAT DD BEAN p-o 

HAEE B UERR EA EEE EE 
HEERA B MUERA: ORE m 00006 
DOd00,) AU WA EEEE AE E Ee 
ds a) OAR O-R 0818) 0:88 
IA A O A AAA 
(Reich [] , 1991; Schaffer] , 199250 0 00 O O 
DOADOD OO DO OD DO DO EA 00000 
40000 cop 0000060 
Real and Baille, 2000; Niinemets [] , 2005)[] [] [] 
Oe ad p ao bl E 
UUUUU.UUUUUUUUUUUU (U 4 
df=17, R =0.376, P=0.00)0 000000 
CUZ ae AATE H+ ET A0: UIAH 
U,.UUUUUODUUU. UUUUUUUUOU 
UUUOUUUUOU: VUUbUUUUUL. UU 
H a B O te E 
DOdOODOD DO OD 00D 00000, UU 
as AEDU REHEAT Bi- Ea 8 8704 
DOdOODOD THERA CO: ORE OE E 
HEDRE H wU WAA H 0000006 
46-048 HES AHAA 0-0 00188058 


( Gonzalez- 


Photosynthetic rale 





+ 4h 48 50 52 54 56 


Chlorophyll content 





4 





































































































Fig .4 The relationship between chlorophyll content 


and photosynthetic rate of rose 
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